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Controlling Variables
Suppose that you are planning to try out for the track team. To make the team, youneed to increase your speed. You wonder whether to eat a new cereal being adver-tised for athletes. You could eat the cereal every morning for a month, then run atimed race. If your new time was faster than your previous time, would the cerealbe the cause? Based on your test, there’d be no way to know! Too many factorscould explain your improved speed. The only way to be sure whether a particularvariable causes a specific result is to conduct a controlled experiment.

Every experiment involves several variables, or factors that can change. Forexample, consider this question: Will houseplants grow faster if you make theroom warmer? To answer this question, you decide to grow plants at different tem-peratures. The variable that you purposely change and test—the temperature ofthe room—is called the manipulated variable. The factor that may change as aresult of the manipulated variable—how fast the plants grow—is called theresponding variable.
An experimental plan is not complete unless the experimenter controls allother variables. Controlling variables means keeping all conditions the sameexcept for the manipulated variable. In an experiment on temperature and plantgrowth, for example, you have to control any other variables that might affect thegrowth rate. Such variables include the size of the container, the type of soil, theamount of water, the amount of light, and the use of fertilizer. In addition, youwould need to use identical plants in the experiment.

When all these variables are controlled, you can logically conclude that thedifferences in your results are due to changes in the manipulated variable.

S K I L L S  I N T R O D U C T I O N



How to Identify the Control Group  In a controlled experiment, scientistsusually study groups of living or nonliving things instead of comparing just twoindividual things. The groups that are being studied are called the experimentalgroup and the control group. The experimental group is the group whose condi-tions are being changed. In the example on the previous page, the plants beinggrown at the warmer temperature of 25°C make up the experimental group. Thecontrol group, or the control, is the group whose conditions are not beingchanged. In the example, the plants grown at the usual temperature of 20°C makeup the control group.
The purpose of the control group is to serve as a standard of comparison. Forexample, if the plants in the control group grew an average of 1 centimeter after 3 weeks, you could compare whether the plants in the experimental group grewthe same amount, or grew more than or less than 1 centimeter.

Tips for Controlling Variables
◆ Start by describing the question or process being investigated. Then identify themanipulated variable and the responding variable in the investigation. Predictthe kinds of results you might observe in the responding variable.
◆ Create a list of all of the other variables that might affect the responding variable.
◆ Consider whether you have forgotten any of the most common types of vari-ables: time, temperature, length, width, height, mass, volume, number, and thekinds of substances being used in the experiment.
◆ Determine whether or not one of the objects or groups of objects will serve asthe control.

Checkpoint Why must variables in an experiment be controlled?

Inquiry Skills Activity Book 45

©
P

re
n
ti
c
e
-H

a
ll
, 

In
c
.

Name ____________________________________ Date __________ Class ___________________
Controlling Variables (continued)
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Controlling Variables
Answer the following questions in the space provided. Use the back of this sheet if youneed more space.
1. You are planning an experiment to find out whether the rate at which waterfreezes depends on the shape of its container. Identify the manipulated variableand the responding variable. List the other variables you would control.

_______________________________________________________________
______________________________________________________________________________________________________________________________

2. Researchers want to determine the best temperature for storing batteries.Describe a possible experiment and list the variables to be controlled in thatexperiment. Be sure to identify the manipulated and the responding variables.
_______________________________________________________________
_______________________________________________________________
_______________________________________________________________

3. Your friend has to plan an experiment for a science fair. He asks for your help.His topic is “The Strongest Cloth for Backpacks.” What variables must hisexperiment include? What variables must be controlled?
_______________________________________________________________
_______________________________________________________________
_______________________________________________________________

4. Suppose you wanted to compare two different stain removers to learn whichone was better at removing food stains from clothing. In your test, what vari-ables would you need to control?
_______________________________________________________________
_______________________________________________________________
_______________________________________________________________

5. Think About It Some classmates conducted an experiment to find outwhich brand of paper towels is the strongest. You find out that they didn’t try tocontrol any variables. Write a few sentences explaining why they cannot drawany useful conclusions from their experiment.
_______________________________________________________________
_______________________________________________________________
_______________________________________________________________
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